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© Novel pleuromutllln derivatives of formula I, 
OCOCH,S(CH 2 VR2 
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in which 

R, Is ethyl or vinyl, 
m isOorl.ancI 

R 2 is a heterocyclic radical, In which a 5- or 6-membered, 
unsaturated or saturated heterocyclic ring containing 
one or more hetero atoms selected from oxygen, sul- 
phur and nitrogen, Is attached to the -SfCHjV-group, 
provided that when n is 0, R 2 Is other than pyrldyl, 
their production and use as antimicrobial agents are de- 
scribed. 
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* WEW PLEUROMUTILIN DERIVATIVES , THEIR PRODUCTION AND USE 



This invention provides compounds of formula I, 




I 



CH 3 OH 



in which R^ is ethyl or vinyl, 
m is 0 or 1, and 

R 2 is a heterocyclic radical, in which a 5- 
or 6-membered, unsaturated or saturated 
heterocyclic ring containing one or more 
hetero atoms selected from oxygen, sulphur 
and nitrogen, is attached to the ~ s ( CH 2^n\~ 
group, * 

provided that when m is 0, R 2 is other 
than pyridyl. 
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The invention also provides a process for the pro- 
duction of compounds of formula I, characterised by 



reacting a compound of formula II, 
CH. 



OCOCH 2 R 5 




II 



in which is as defined above, and 
5 R 5 is chlorine, bromine or -OSC^Ry, in which 

. R ? is alkyl or aryl, 
with a compound of formula III, 

HS-(CH 2 ) m -R 2 m 
in which m and R 2 are as defined above, 

— - 

The process is suitably carried out in the presence 
10 of an alkali metal lower alkoxide, for example sodium 
ethoxide or methoxide. This is preferably produced in 
situ . Conveniently, the compound of formula III may be 
dissolved in a solution of sodium in a water-free lower 
alkanol, e.g. methanol or ethanol. A solution of the 
15 compound of formula II in an inert organic solvent, e.g. 
an aliphatic ketone, such as methyl ethyl ketone or acet- 
one, is then conveniently added. The process is suitably 
effected at a temperature from room temperature to the 
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reflux temperature of the reaction mixture , in particular 
from 22° to 55 °C. The reaction time may typically vary 
from 2 to 12 hours. 

The resulting compounds of formula I may be isol- 
ated and purified using conventional techniques. Where 
required, free base forms thereof may be converted into 
salt forms, in particular into acid addition salt and 
quaternary ammonium salt forms, in conventional manner, 
and vice Versa . 

R 2 suitably signifies a 5- or 6-membered saturated 
or unsaturated heterocyclic ring containing one or more 
hetero atoms selected from oxygen, sulphur and nitrogen. 
The ring may be unsubsti tuted . Alternatively, it may be 
mono- or poly-substituted. Suitable substituents include 
mercapto, thioxo, hydroxy, lower alkyl , lower alkanoyl, 
lower sulfoxyl, nitro, lower alkylsulphonyl r trifluoro- 
methyl, formyl, lower alkoxycarbonyl, lower hydroxyalkyl, 
lower dihydroxyalkyl and halogen. 

Further suitable substituents are of formulae II, 
III and IV, . 





S(CH 9 ) -N 
z n 



and -C-NBR, 



n 



R 



4 



X 



II 



III ' 



IV 
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in which either R 3 and R 4 are the same or different 
and each is hydrogen, lower hydroxy alkyl, 
lower dihydroxyalkyl , unsubstituted or 
substituted lower alkanoyl, lower alkyl 
sulfonyl or lower alkyl, 

or R 3 and R^ together with the nitrogen atom 
form a piperazinyl radical, which may be 
substituted on the second nitrogen atom by 
lower alkyl, lower hydroxyalkyl or lower 
dihydroxyalkyl , 
n is 2 to 5, 
X is oxygen or sulphur, 
and R 6 is lower alkyl or lower alkocycarbonyl . 

Other substituents include further 5- or 6-membered, 
saturated or unsaturated heterocyclic rings, e.g. pyridyl, 
which may themselves be unsubstituted or mono- or poly- 
substituted as described above. 0 

Finally, the heterocyclic ring of R 2 may suitably 
be fused to one or more 5- or 6-membered, saturated or 
unsaturated carbocyclic or heterocyclic, preferably carbo- 
cyclic, e.g. benzene, rings. This ring may also be unsub- 
stituted or similarly mono- or poly-substituted , as des- 
cribed above. * ■ * 

As used herein, the term "lower" signifies preferably 
of 1 to 4, more preferably 1 to 2 carbon atoms. "Halogen" 
signifies chlorine, bromine, fluorine or iodine, prefer- 



i 
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ably chlorine, bromine or fluorine, more preferably chlor- 
ine. 

The preferred heterocyclic rings in R 2 linked to the 
-S(CH 2 ) m - radical contain one or more hetero atoms selected 
5 from nitrogen and sulphur. The more preferred ring con- 
tains at least one nitrogen atom. 

One group of such hetero rings may contain nitrogen 
as the sole hetero atom, in particular 1, 2 or 3 nitrogen 
hetero atoms. Suitable 5- or 6-membered hetero rings 

10 containing a single nitrogen atom include pyridine (when 
m is 1), pyrrole and 4 , 5-dihydro-3H-pyrrole. Suitable 
5- or 6-membered rings containing 2 nitrogen atoms include 
imidazole, pyridazine, pyriraidine. Such rings may be 
fused to, e.g. one or more benzene rings, e.g. to form 

15 benzimidazole or perimidine. Suitable 5- or 6-membered 
hetero rings containing 3 nitrogen atoms include 1,2,4- 
triazole. 

Another group of hetero rings may contain 1 nitrogen 
atom and 1 sulphur atom, e.g. thiazole, 4 , 5-dihydrothiaz- 
20 ole and benzothiazole . Another group of hetero rings 
contain 2 nitrogen and 1 sulphur atom, e.g. 1,3,4-thia- 
diazole. 

Preferred compounds are those in which the hetero- 
cyclic ring of R 2 is bound to the -S-(CH 2 ) m - group via a 
25 ring carbon atom. Particularly preferred compounds are 
those in which the hetero ring of R p is 1,2,4-triazole. 
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A particularly preferred group of compounds are . 
those in which R 9 is formula V, 



N N 




V 



X 

in which X is hydrogen , lower alkylsulphonyl, amino, 
a group of formula II, III or IV; fonnyl, 
5 and Y is hydrogen, amino, trif luoromethyl , lower. 

alkyl, a group of formula II, or pyridyl. 

The compounds of formula I are indicated for use as 
chemotherapeutic agents, in particular as antimcrobial 
agents / as indicated, e.g. by their inhibiting effect against 

10 various bacterial strains, e.g. Staph* aureus, Staph, 
epidermis, Strept. pyogenes, Strept. aranson, Strept. 
pneumoniae, Strept. faecelis, Strept. viridans, Corynebact. 
pyogenes, Sarcina lutea, Klebsiella pneumoniae, and 
Haemophilus influenzae, in vitro in the series dilution 

15 test at a concentration, for example, of 0.01 to 25 ;ug/ml, 
and in in vivo tests in mice. The compounds also show an 
inhibiting effect against various mycoplasma, e.g. M. horn- 
inis, M. arthritidis, M.. pneumoniae, and urea plasma 
urealyticum, and chlamydia,' in vitro in the series dilu- 

20 tion test at concentrations of, for example, 0.008 to 
2 . 5 jig /ml . 
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The compounds also show an inhibiting effect against 
various obligatory anaerobes, e.g. Bacteroides fragilis, 
Bacteroides melaninogenicus , Sphaerophorus necrophorus, 
Clostridium perf ringens , etc./ in vitro in the series 
5 dilution test at concentrations of for example 0.1 to 4 
ug/ml, and in vivo in mice at a dosage of for example 50 
to 200 mg/kg of animal body weight, p.o or s.c. 

The compounds are therefore indicated for use as anti- 
microbial agents, in particular as antibacterially active 
10 antibiotics and for treatment of infections caused by 
obligatory anaerobes . 

For the above-mentioned uses, an indicated suitable 
daily dosage is from about 1 to 3 g, suitably administered 
in divided dosages of from two to four times daily, or in 
15 retard form. 

The compounds alone or in admixture with a tetracyclin 
may be administered orally or parenterally in such forms as 
tablets, capsules, powders/ granulates, and injectable or 
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infusion preparations, e.g. solutions or suspensions. 
The compounds may also be employed in the form of creams 
or tinctures. For veterinary purposes, the compounds may 
also be administered as food or drink additives. 

5 It has also been found that mixtures of the com- 

pounds of formula I with a tetracyclin with R-factor 
coded tetracyclin resistence show a synergistic anti- 
bacterial effect against resistent strains of this type. 
This indicated for example by determination of the mini- 

10 mum inhibition concentration of the mixture and the 

individual components in the series dilution test, and by 
evaluating the results by the method of Lowe (isobole 
diagram), Die Antibiotika, Volume 1, part 1, 65ff, 1962. 
Conventional tetracyclines, e.g. chlorotetracyclin, oxy- 

15 tetracyclin, demethyltetracyclin, tetracyclin dioxycyclin, 
monocyclin, metacyclin, and rolitetracyclin, may be 
employed in such mixtures. The quantity of the compound 
of formula I in such mixtures is suitably 10 to 90%, pref- 
erably 20 to 35%, in particular 25%, while the quantity of 

20 the tetracyclin is suitably from 90 to 10%, preferably 80 
to 65%, particularly 75% (these percentages being by 
weight) . 

The mixtures are particularly indicated in "treating 
infections of the gastrointestinal tract and other local 
25 infections of the organ. 
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The compounds of formula I, when used alone or in 
admixture with a tetracyclic may be employed in free 
base form or in the form of chemotherapeutically accept- 
able acid addition or quaternary ammonium salts. These 
5 salt forms have the same order of activity as the free 
base forms. 

Suitable acid addition salt forms include the hydro- 
chloride/ hydrogen fumarate, fumarate and naphthalene-1 , 5- 
sulphonate . 

10 The compounds (or mixtures thereof with a tetra- 

cycline) may be admixed with a chemotherapeutically 
acceptable diluent or carrier and, optionally other con- 
ventional excipients for the production of galenic forms. 
Suitable excipients include sweeteners, aromas, colouring 

15 agents, preserving agents, e.g. ethyl-o-hydroxybenzoate, 
fillers or carriers, e.g. diluents, such as calcium car- 
bonate,- disintegrating agents, e.g. starch or alginic acid, 
binding agents, e.g. starch, gelatine or acacia, and lub- 
ricating agents, e.g. magnesium stearate, stearic acid or 

20 talc. Oral liquid forms may contain conventional suspend- 
ing agents, e.g. methylcellulose, tragacanth or sodium 
alginate. Suitable wetting agents include lecithin, poly- 
oxyethane stearate and polyoxyethylene sorbitan monooleate. 
For the production of capsules, suitable diluents include 

25 calcium carbonate, calcium phosphate and kaolin. 
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The preferred compound of formula I is that of 
Example 1, hereinafter. 

The following Examples illustrate the invention. All 
temperatures are in degrees Centigrade, 
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• EXAMPLE 1 : 19 , 20-Dihydro-14-Q- [ (3-arr.ip.o-l , 2 , 4-triazol- 
5-y 1 ) th ioace ty 1 ] nu ti lin 

2.3 g of sodium are taken up in 500 ml of absolute 
ethanol. After formation of the sodium ethoxide, 11.6 g 
5 of 3-amino-5-mercapto-l,2,4-triazol are added to the 
solution. 

The mixture is allowed to react for 3 hours at 25° 
and is then mixed with a solution of 53.5 g of 19,20- 
dihydro-22-O-tosyl-pleuromutilin in 200 ml of ethylmethyl- 

10 ketone. The homogenous reaction mixture is held for 12 
hours at 25° and then poured onto water and extracted 3 
times with 500 ml of ethyl acetate. The purified ethyl 
acetate extract is shaken with water, dried over Na 2 S0 4 
and evaporated in vacuo . The crude product is chromato- 

15 graphed over silica gel (eluant: ethyl acetate) to obtain 
the heading compound, m.p. 213-215° (isopropanol/^O) . 

NMR (DMSO) : 5.76 (broad, 2H, NH 2 ) ; 5.52 (d, 1H, H 14 , 

J„ = 8 Hz); 

H 14 H 13 

3.76 (s, 2H, S-CH 2 -CO) ; 3.35 (m, 1H, H^) . 
20 IR (-KBr) : 2600-3600 (broad), 1720, 1635, 1280 cm"" 1 . 



The compounds of the following Examples may be produced in 
manner analogous to that of Example 1, using appropriate 
starting materials in approximately equivalent amounts. 

10 
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Example 2: 14-0- [3 Amino-1 , 2 , 4~triazol-5-yl) thioacetyl]- 
mutilin 



NMR (CDCI-J :5.68 (d, 1H, H, A , J„ „ =8 Hz); 3.34 (d, 

3 14 H 14 H 13 

1H, H n , J n tt =6 Hz); 3.7 (s, 2H, S-CH--C0) ; 

11 H 11 H 10 2 



5.26-4.95 (m, 4H, NH 2 + 2H 20 ) ; 6.5-6.16 
(m, 1H, H 19 ). 

IR (KBr): 3300 (broad) , 1720, 1625, 1575, 1270 cm' 



-1 



EXAMPLE 3: 14-Q- [ (Imiaazol-2-vI) thioacetyllmutilin 



10 



NMR (CDCW 
DMSO 5:1) : 



6.98 (s f 2H, Imidazol H) ; 5.65 (d, 1H, H 

J„ u =8 Hz); 3.76 (s, 2H, S-CH-CO) ; 
H 14 H 13 2 



14' 



3.4-3.2 (m, lH f H xl ) . 
IR (KBr): 3600-2600 (broad), 1730, 1705, 1270 cm' 



-1 



EXAMPLE 4: 14-0[ (Perimidin-2-yl ) thioacetyl] nutilin 



15 NMR (CDC1 3 ): 7.0-7.2 (m, 4H, arom. H) ; 5.74 (d, 1H, H 14 , 

J ■ =8 Hz); 3.72 (AB-System, 2H, 

**14 H 13 

S-CH 2 -C0, J=16.2 Hz); 3.42-3.22 (m, 1H, H^) 
IR (KBr): 3600-3100 (broad), 1720, 1625, 1585, 1270, 



820 f 770 cm 



-1 
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EXAMPLE 5: 14-0- [ (4 , 5-Dihydro-3H-pyrrol-2-yl) thio- 
acetyl ]rnutilin 



NMR (CDC1 3 ) 



IR (CHC1 3 ): 



5.74 (d, 1H, H.,, J__ - 8 Hz), 

±q H 14 H 13 

3.96-3.58 (m, 4K, 2-Pyrrolidin H + S-CH 2 -C0) > 
3.36 (dd, 1H, H 1X , J=6.3 Hz, J<LO. 8 Hz). 

1720, 1590 cm" 1 . 



EXAMPLE 6: 14-0-[ (Benzinidazol-2-yl) thioacetvlliimtilin 



NMR (CDC1 3 ) 



7.5-7.0 (m,4H, arom.H)? 5.64 (d, 1H, H 14 , 

J H = 8.2 Hz) ; 4.1 ( S/ 2H, S-CH o -C0) ; 

W 14 H 13 2 



3.38 (d, 1H, H llf J„ „ 6.3 Hz). 

11 H 11 H 10 

IR (KBr) ; 3550-2600 (breit) , 1720, 1270, 740 cm' 



-1 



EXAMPLE 7: 14-0- [ (4-Methylsulf onyl-5-amino-l, 2 , 4- 
triazol-3-yl)thioacetyl]iRutilin 



NMR (CDC1 3 ) 



IR (KBr): 



5.9 (s, 2H, NH 2 ); 5.76 (d, 1H, H 14 , 



H, -H 



14"13 



14 J 

= 8 Hz); 3.81 (s, 2H, S-CK 0 -C0) 



3.3 (s, 3H, CH 3 S0 2 -); 3.4 (in, 1H E^) . 

. 3400 (broad), 1720, 1625, 1265, 1275', 
1180 cm" 1 . 



EXAMPLE 8: 



14-0- [ (3-Mercaptopyridazin-6-yl) thioac'etyl] • 
19 , 20-dihydrornutilin 



NMR (CDC1 3 ) 



7.5 (d, 1H, arom. h, J=9 Hz); 6.9 (d, 1H, 
arom. H, J=9 Hz); 5.64 (d, 1H, H 



14' 



8 Hz); 3.79 (s, 2H, S-CH 2 -C0) \ 3.44 (d, 

1H, H 11/ J =6 Hz). 

11 H 11 H 10 



H 14 H 13 
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IR (KBr) : 3400 (broad) , 1720, 1270, 1155, 1140 ca" 1 . 

EXAMPLE 9: 14-0-[ (2-Isopropyl-4-hydroxypyrinidin- 
. 6-yl)methylthioa cetyl lir.utilin 

NMR (CDC1 3 ): 6.32 (s, lH, arom. H) ; 5.81 (d, 1H, H 14 , 

J H,.H, = 8 Hz); 3.62 (s, 2H, S-CH--C0) ; 
14 13 

3.3 (s, 2H, S-CH 2 -Arora. ) ; 3.4 (m, 1H, H^) . 
IR (KBr) : 3400 (broad) , 1720, 1650, 1590, 1275 cm" 1 . 

EXAMPLE 10: 14-0- [[ 3- (4-HydroxySthylpiperazin-l-yl- 

athylthio)pyridazin-6-yl]thioacetyl]Tnutilin " 

hydrochloride form 

NMR (CDC1 3 / . 

CD 3 OD 50:1): 7.26 (s, 2H, arom. H) ; 5.7 (d, 1H, H 14 , 

J H H = 8 Hz) . 
H 14 H 13 

IR (KBr): 3350 (broad) ., 1720, 1380, 1270, 1140 cm" 1 . 

I EXAMPLE li: 14-0- [ (6-Nitrobenzothiazol-2-yl) thioacetyl]- 
routilin 

NMR (CDC1 3 ): 8.68 (d, 1H, arom. H, J=2.3 Hz); 8.3 (dd, 
1H, arom.H, J .^2. 3 Hz, J 2 =9 Hz); 7.84 (d, 
1H, arom. H, J=9 Hz); 5.78 (d, lH, H^ 4 , 

J H„H,, = 8 Hz) > AB-System: (v =3.18, 
14 13 A 

v B =3.06, S-CH 2 -C0, J=16.2 Hz); 3.34 (dd, 
1H, H 1]L , J=6 Hz, J=10.8 Hz). 

IR (KBr): 3400 (broad), 1720, 1510, 1325, 1265, 1010 cm' 1 . 
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EXAMPLE 12: 14-0- [ ( 4-Methyl-6-hydroxypyrinidin-2-yl) - 
thioacetyllnutilin 



NMR (DMSO) : 5,94 (s, 1H, arom. H) ; 5.53 (d, 1H, H^, 

J„ „ « 8 Hz); 3.9 (s, 2H, S-CH-CO) , 
H 14 H 13 2 

3.4 (m, 1H, H i;l ) } 2.14 (s, 3H, CH 3 ) . 
IR (KBr): 3400 (broad) , 1720, 1650, 1525, 1270, 1160cm 



-1 



EXAMPLE 13: 14-0~[ (4- Ethoxycarbonyl-3 , 5-d iir.sthy lpyrrol-Z- 
yl) thioacetyljnutilin 



10 



NMR (CDC1 3 ) 



IR (KBr) 



8.75 (b, 1H, NH); 5.74 (d, 1H, H,., J = 

14 H 14 H 13 

8 Hz); 4.26 (q, 2H, -OCH 2 CH 3 > ; 3.22 (s , 2H, 
S-CH 2 CO) > 3.36 (dd, 1H, H^, J=6.3 Hz, J=10.8 Hz); 
2.46 (s, 3H, CH 3 -Pyrrol) ; 2.28 (s, 3H, CH 3 ~ 
Pyrrol) . • 



3600-3200 (broad) , 1720, 1780 f 1250, 1100 cm' 



-1 



15 • * EXAMPLE 14:" 14-0-[ (1-Methy limidazol-2-yl) thioacetyl ]- 

mutilin 



20 



NMR (CDC1 3 ) 



7.0 (d, 1H, ImidazoteH, J=1.8 Hz); 6.86 
(d, 1H, ImidazoleH, J=1.8 Hz); 5.7 (d , 1H, 

= 8 Hz); 3.78 (s, 2H, S-CH 2 C0) J 



H 14' J H 14 H 13 



3.62 (s, 3H, N-CH 3 ); 3.34 (m, 1H, U ±1 ) 
IR (KBr) : 3200 (broad)*, 1720, 1270 cm"" 1 * 



'in . p . • 



135-136°. 
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EXAMPLE 15: 14-0- [ ( 3-Mercaptopyridazin-6-yl) thioacetyl] - 
mutilin 



NMR (CDC1 3 ) : AB-System of the Pyridazin? protons (v A =7.5, 

V B =6 ' 9 ' J AB =9 H2) ' 5 ' 64 (lH ' H 14' J H 1/tHl - 7 Hz >* 

14 13 

3.78 (s, 2H, S-CH -CO); 3.44 (1H, H n , , J„ _ = 
2 11 H 1:L H 10 

6.3 Hz) . 



IR (KBr): 3400 broad (OH) , 1725 (CO), 1140, 1155 cm" 1 . 

.EXAMPLE 16 : 14-0- [ (3-Chlorpyridazin-6-yl) thloacetyl]- 
mutilin 



NMR (CDC1 3 ) : 



5.78 (d, 1H, H,., J_ _ =8 Hz); 3.38 
14 H 14 H 13 

(m, 1H, H lx >; 1.44 (s, 3H, (CH 3 ) 15 >; 
.. 1.21 (s, 3H, (CHj)^)? 

AB-Systera of the Pyridazin-H (v A =7.29, v B =7.33, 
J AB =9 H2) ' 

AB-System (CH 2 ) 2 j (v A =4.12, v fi =4.02, J AB =16 Hz). 



IR (KBr): 3500 (OH), 1720 (CO) cm . 



EXAMPLE 17 s"~ 14-0- [ (4 , 5-Dihydrothiazol-2-yl) thioacetyll- 
mutilin 



NMR (CDC1 ) : 5.75 (d, 1H, H,., J =8 Hz), 3.81 

"* A * H 14 H 13 

(s, 2H, -(CH 2 ) 22 -)J 1.46 (s, 3H, (CH 3 ) 15 ); 

1.17 (s, 3H, (CH 3 ) lg ); 4.14 (t, 2H, -S-CH 2 , 

J=8 Hz); 3.4 (t, 2H, =N-CH 2 ) . 

IR (KBr): 3500 (OH), 1710 (CO), 1570 cm" 1 . 
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EXAMPLE 18: ' 14-0- [ (3-D iSthylaninoKthy lthiopyridazin- 
6-yl) thioacetyl]:?.utilin hydrogen furarate form 



NMR (CDC1 3 ) 



IR (KBr ) 



7.14 (s, 2H, Pyridazin-H) ; 5.78 (d, 1H, 

14 H 14 H 13 2 
3.4 (m, 3H, H i:l und CH 2 -NcQ ; 2.9 (m, 2H, 
CH 2 -S-) > 2.66 (q, 4H, N-CH 2 -CH 3 ) ; 1.1 (t, 
6H, N-CH 2 -CH 3 ); 1.46 (s, 3H, (CH 3 ) 15 ); 
1.1 (s, 3H (CH 3 ) 18 ). 

34O0 (broad, OH), 1720 (CO), 1140 cm"" 1 . 



10 EXAMPLE 19: 



14-0- [ (4- Amino- 1,2, 4-triazol-3-yl) - 
thioacetyl ]mutilin 



15 



NMR 



(CDC1 3 ): 8.26 (s, 1H, Triazol-H) *, 5.7 (d r 1H, H 14 , 

J - 8 Hz); 5,08 (s, 2H,NH 2 ), 

H i4 H 13 Z 

AB-System (v A = 3.86, v B =3.75, J AB =16.2 Hz, 
S-CH 2 -0); 3,34 (dd, 1H, H^, J=6.3 Hz, 
J=10.2 Hz) . 



-1 



IR XKBr): 3400 (broad) , 1720 cm' 

m 

EXAMPLE 20 : 14-0-[ (3- (4-Pyridyl) -1, 2 , 4-triazol-5-yl)- 
thioacetyl ]mutilinhydroch lor id 



20 NMR (DMSO) : 



8.95 (d, 2H, Pyridin-H, J=6 . 3 Hz); 8.36 

(d, 2H-Pyridin-H, J=6.3 Hz) } 5.55 (d, 1H, 

H 14' J h « = 8 Hz); 4.16 (s, 2H, S-CH.-CO) ; 

14 H 14 H 13 . . 2 

3.4 (d, 1H, H 1 1 f J - 6.3 Hz). 

11 H 10 H 11 



IR (KBr): 3600-2500 (broad), 1725, 1635 cm' 



-1 
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EXAMPLE 21: 14-0- [ ( 4 - Amino- 3 -tr if luornethyl-l , 2 , 4- 
triazol-5-yl) thio acetvllnutilin 



NHR (CDC1 ): 5.74 (d, 1H, H,,, J =8 Hz); 5.13 

14 H 14 H 13 

(s, 2H, NH 2 )> 3.9 (s, 2R, S-CH 2 C0) J 3.38 
5 (m, 1H, H 1X ) . 

IR (KBr): 3400 (broad), 1720, 1190, 1150 cm"" 1 . 

EXAMPLE 22: 14-0- [ (4-7imino-3-r.ethyl-l ,2 ,4-triazol- 
, . 5-yl) thioacetyl lir.utilin 

NHR (CDC1 ): 5.72 (d, 1H, H.,, J _ T =8 Hz); 4.97 

10 (s, 2H, NH 2 ); AB-System (v A =3.84, v B =3.69, 

J AQ -16.2 Hz, S-CH 2 -C0); 3.38 (dd, , J-6.3 Hz, 

J=?10.2 Hz) . 

IR (KBr) : 340O (broad) , 1725 cm"" 1 . 

EXAMPLE 23: " 14-0- [ (3-Kethyl-4-acetamido-l,2 , 4-triazol- 
15 5-yl) thioacetyl) nutilin 

mm 

NMR (CDC1 ): 5.7 (d, 1H, H , J = 8 Hz) ; 3.8- (s, 

n 14 H 13 

2H, S-CH 2 -C0) ; 3.38 (m, 1H, H^) ; 2.33 

(s, 3H, CH 3 C0-N)j 2.26 (s, 3H f Triazol-CH 3 ) . 

IR (KBr): 3400 (broad), 1720, 750 cm*"*. 

EXAMPLE 24: 14-o[ (3- (Wethoxysulf ony le.thylcarboxamido) - 
20 1,2, 4-triazol-5-yl) thioacetyl Ir.utilin 

NMR (CDC1 ): 5l72 (d, 1H, H , J =8 Hz); 3.82 

Lq H 14 H 13 
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(s, 2H, S-CH 2 -CO) ? 3.34 (m, 1H, K^) 7 
3.14 (s, 3H, -0«CH 3 ). 



IR (KBr) : 3400 "(broad) , 1720, 1625, 1550/ 1305, 

1110, 730 cm" 1 . 



EXAMPLE 25: ' 14-0-[ (l-Ethylaminocarbonyl-3-anino-l, 2 , 4- 
triazol-5-yl) thioacetyllnutilin 



NMR (CDC1 3 / 
CD 3 0D 10:1) : 



5.74 (d, 1H, H 14 , J Hi4Hi3 



8 Hz); 3.75 



(S, 2H, S-CH 2 -C0); 3.38 (q, 2H, CH 3 -CH 2 -N) ; 
3.4 (m, 1H, H 1JL )> 1.26 (t, 3H, CU^CH^U) . 



IR (KBr) : 3540, 3430, 3310, 1710, 1630, 1300cm" 1 . 



in. p. : 



230-232°, 



■"EXAMPLE 26 : 



14-0-1 (3-Amino-4-formyl-l,2 ,4-triazol- 
5-yl) thioacetyl liuutilin 



NMR (CDCI3) : 



8.52 (s, 1H, Formyl-H); 5.74 (d , 1H, H 14 , 

J u „ =8 Hz); 3.82 (s, 2H, S-CH^CO) } 
H 14 H 13 

3.36 (m, 1H, H 1X ) . 



IR (KBr) 



3600-2800 (broad), 1725, 1585, 1290 cm 



-1 



"EXAMPLE 27 : 14-0- [[ 3-Amino-l- ( carbsthoxythiocarbamyl) ■ 
1, 2 , 4-triazol-5-yl 3 thioacetyll rcutilin 



NMR (CDC1 3 ): 7 ..74 (b, 2H, NH 2 > ) 5.81 (d, 1H, U^, J H 14 H 13 = 8 Hz) 
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4.37 (q, 2H f 0-CH 2 CH 3 ) ; 3.83 (s, 2K, 

S-CH--CO) ; 3.4~7d, 1H, K llf J n „ = 6.3 Hz); 
I . ^1 H 11 H 10 

1.38 (t, 3H, 0-CH 2 CH 3 ). 



IR (KBr) : 33O0 JbroadV; 1770, 1725, 1635, 1465, 1185 cm' 



-1 



.EXAMPLE 28:' 14-0-[ (3 Amino-4- (Ethylaminothiocarbonyl) - 
1,2, 4-tr iazol-5-yl) thioacetyl ]mutilin 



NMR (CDC1 3 ): 8.56 (m, 1H, HH) ; 7.4 (b, 2H, NHj) } 

5.76 (d, 1H, , J =8 H2); 

14 H 14 H 13 

3.78 (s, 2H, S-CK 2 -CO) ; 3.68 (m, 2H, 
N-CH 2 -CH 3 ); 3.38 (dd, 1H, H.^, J=6 • 3 Hz, 
J=lo72 Hz); 1.33 (t, 3H f N-CH 2 -CH 3 ) . 

IR (KBr): 3340 (broad), 1720, -1630, 1290 cm" 1 * 

EXAMPLE 29: _ 14-0- [[ 4-Bis- (raethylsulf onylamino) -1, 2 , 4- 
triazol-3-yl ] thioacetyl"\nutilln 



NMR (CDC1 3 ) 



8.28 (s, 1H, Triazol-H); 5.72 (d, 1H, H 14 , 



14**13 



» 8 Hz); A3~System (v A =4.18, v fi = 



4.02, J AB = 16.2 Hz, S-CH 2 -C0) J 3.6 (s, 3H, 

CH 3 S0 2~ ) 
1H, H X1 ) 



CH 3 S0 2 -); 3.58 (s, 3H, CB^SO^) } 3»34 (m, 



IR (KBr) 



3450 (broad) / 1720, 1380, 1160 cm' 



-1 



EXAMPLE 30: _14-0- [ (Benzimid azol-2-y l-methy 1) thioacetyl ] - 
. mutilinhvdroch lor ide 



NMR (CDC1 3 ): 7 .,6 (m, 2H, arom.H); 7.2 (m, 2H, arom.H)? 
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5.8 (d, 1H, H,., J H „ = 8 Hz); 4.07 
14 H 14 H 13 

(s, 2H, S-CH 2 -Aron.) } 3.42 (m, 1H, H^) > 



3.25 (s, 2H, S-CH 2 -C0). 



IR (KBr) : 3600-2700 (broad), 1720, 1270, 740 cm" 1 . 

EXAMPLE 31: " 14-0- [ (2-Methyl-4-hydroxypyrimidin-6-yl) - 
methylthioacetvl kiutilin 



NMR (CDC1 3 ) 



IR (KBr) : 
"EXAMPLE 32: 



NMR (CDC1 3 ) 



IR (KBr) : 
"EXAMPLE" 33': 



6.3 (s, 1H, NH); 5.74 (d, 1H, H,., J„ 

14 H 14 H 13 

8 Hz); 3.58 (s, 2H, S-CH 2 -Arom. ) ; 3.36 



(m, 1H, H i;l )i 3.14 (s, 2H, S-CH 2 -C0) ; 2.46 
(s, 3H, Pyrimidin-CH 3 ) . 

3400 ■(broad), 1720, 1650, 1590, 1270, 1110 cm" 1 . 



19,20-Dihydro-14-0-[ ( 3- diethylaminoethyl- 
thiopyridazin-6-yl) thioacetyl Inutilin , fumara te 



form 

7.14 (s, 2H, Pyridazin-H) ; 6.78 (s, 1H, 

Fumarsaure-H) } 5.6 (d, 1H, H n -, J„ „ 

14 H 14 H 13 
8 Hz); AB- System (v A =4.14, v g =3. 92, J^= 
16.2 Hz); 2.97 (q, 4H, N-CH 2 -CH 3 ) ; 
1.23 (t, 6H, N-CH 2 -CH 3 ); TT6-3.1 (ra, 4H, 
S-CH 2 -CH 2 -N<;) . 

3400 (breit), 1720, 1385, 1140, lllO cm" 1 . 

14-0- {[3- (2-Pyr idyl) -1,2, 4-triazol-5-yl]- 

thioacetyljmutilin : 



NMR.(CDC1 3 ): 8.82 (d, 1H, Pyridin-H, J=5 Hz); 
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IR (KBr) : 



8.2-1 (d, IH, Pyridin-K, J=10 Kz) . 7,9 (m # 
IH, Pyridln-H). 7.45 (.-a, IH, Pyridin-H) . 
5.78 (d, IH, II' , J„ r = 8 Hz). 4.0 (L, 

2H, S-CH 2 -CO) ; 3.4 (m, IH, H^) . 
35O0-2800 (broad) , 1720, 1450, 1280 cm" 1 . 



UV (CH 3 CH) : 
EXAMPLE 34 



232 ma = 12400), 282 (8170). 

14-0- [ (2-I-fcthyl-l, 3 , 4-thiadiazol-5-yl) thioacety 1}- 
mutilin 



10 



NMR (CDC1 3 ) 



IR (KBr) : 



5.7C(d, IH, H 1/f J = 8,1 Hz). 4.07 (s, 2)1, 



CH 



*14 

2 ~S-C0). 3.38 (dd, III, H 1]L , J R H 



n"io 



« G.3 Hz, 



j h OH" 10 ' 8 13 z * - 2 - 72 < s ' 3H * CH-w-thiacHLazol). 
11 ' J - 



34O0 (OH) (broad) 17 30 (CO) cm 



-1 



UV (CH 3 0!I) : 



264 run (£-5330) 



15 



EXAMPLE 35: 



14-0 [ (2-^ino-l,3 r 4-thiad.iazol-5-yl)thioscetyl]- 

jnutiilin ... 



NMR (CDC1 3 ) 



IR (KBr) 



UV (CI1 3 0!I) : 



5.74 (d, III, K- . , J ' » 8.1 Kz). 5.32 (b, 2J1, 
Nil.). 3.88 [s, 211, S--CII 0 -CO). 3.34 (m P 1)1, B, . ) . 

3400 (KII-, OIJ). 1730 (CO) cnf 1 . 

282 nra ( E~7150) . 
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■ WHAT " WE CLAIM IS : * 

1. A compound of formula I, 




I 



CH 3 OH 



in which R 1 is ethyl or vinyl, 
m is 0 or 1, and 

R 2 is a heterocyclic radical, in which a 5- 
or 6-membered , unsaturated or saturated 
heterocyclic ring containing one or more 
hetero atoms selected from oxygen, sulphur 
and nitrogen, is attached to the -SJCH^)^- 
group, 

provided that when m is 0, R 2 is other 
than pyridyl, 
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and acid addition and quaternary ammonium salts thereof . 

2. The compound of Claim 1, which is 19 , 20-dihydro- 
14-0- [ (3-amino-l , 2 , 4-triazol-5-yl) thioacetyl] mutilin. 

3. A chemotherapeutic composition comprising a com- 
pound of Claim 1, in association with a chenotherapeutic- 
ally acceptable diluent or carrier. 

4. A process for the production of a compound of 
formula I, stated in Claim 1, or an acid addition or 
quaternary ammonium salt thereof, which comprises reacting 
a compound of formula II, 




II 



CH 3 OH 



in which R^ is as defined above, and 

R 5 is chlorine, bromine or -OS0 2 R ? , in which 
R ? is alkyl or aryl, 
with a compound of formula III, 

HS-(CH 2 ) m -R 2 m 
in which in and R 2 are' as defined above. 

5. The steps, features, compositions and compounds 
referred to or indicated in the specification and/or 
claims of this application, individually or collectively, 
and any and all combinations or any two or more of said 
steps or features. 
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